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r audio scarce is switched from the radic to the : 
CD>glaying the CD. ! 

If a f>VD is inserted into the DVD player 4 (FIG. 1), the i 
rear audio source is switched to the DVD, playing the DVD. ' 
A front user cannot enjoy video programs from the DVD. 
therefore; if a DV© is inserted into the DVD player 4, the 
switched to the DVD even when the 
current control mode is trls^front control mode. Moreover, if 
a DVD is inserted into the^tJVD player 4 when the rear 
system is "off', the rear systenNs turned on. The DVD is 
selected as the rear audio source ra^pjay the DVD. ' 

If a DVD is inserted into the DVDNglayer 4 when the 
entertainment system 1 is "off', the entertaTsment system 1 
and the rear system 1 are simultaneously turned on. In this 
case, the last selected audio source before the enteVfc 
system 1 is tamed off is selected as the front audio si 

Tlte Itiu i dudiu humus is, Qic DVD). 

The audio source operating buttons 25 are used to operate 
the selected audio source. The audio source operating but- 
tons 25 include preset channel buttons 33 through 38 for the 
AM/FM radio, fast-rewind/play and reverse/fast-forward 
buttons 33 through 35 for a cassette tape, and a skip button 
39 for selecting an AM/FM radio station and finding the 



' beginning of a song included ii 



a CD... 



In addition to the CD player, a CD changer may be 
provided. When the CD changer is provided, a desired CD 
is selected by. disk selection buttons 37 and 38. Repeat/ 
random buttons 40 are buttons for playing repeatedly and 
randomly, respectively. /When a "TUNE" button 41 is 
pressed, a mode for adjusting sound quality and sound image 
is implemented. By turning the TUNE button 41 to the left 
or the right, a radio station can be manually selected. These 
35 buttons 37 through 41 are also included in the audio source 
operating buttons 25. 

The head unit 2 further comprises a twin display including 
a front display part 28 and a rear display part 29. The front 
display part 28 shows the kind and operating state of the 
40 front audio source. The rear display part 29 shows the kind 
and operating state of the rear audio source. Referring to 
F3G. 5, a display example of the twin display is illustrated. 
FIG. 5 shows a state in. which channel 2 of FM1 is selected 
as the front audio source and title number 1/chapter number 
45 27 of a DVD is selected as the rear audio source. Thus, a 
front user can easily check not only the state of the front 
audio source but also the state of the rear audio source. 

Referring to FIG. 3 again, an indication 43 is shown in the 
rear display part 29 when operation of the rear controller 3 
so and remote controller 14 is disabled. An indication 44 shows 
a state in which no sound comes out of the rear speakers 11 
(FIG. 1). Specifically, when the rear audio source is different 
from the front audio source, sound does not corne out of the 
rear speakers 11 so as to prevent interference between sound 
55 from the front speakers 10 and sound from the rear speakers 
11. In this case, the sound from the rear audio source is 
delivered to the headphones 12 and 13 (FIG. 1). In such a 
state, the indication 44 is shown in the rear display part 29. 
FIG. 6 shows an example of a structure of the control" 
60 switch 23. As described above, the control switch 23 
includes a function of switching between the front control 
and the rear control. The control switch 23 also includes a 
function of switching between the enabled state arid the 
disabled state of the rear controller 3 and the remote con- 
65 troller 14. The former function is implemented by turning 
the control switch 23 to the left or the right. The. latter 
function is implemented by pressing the control switch 23. 
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FIG. 6(a) shows a front view of the control switch 23. 
FIG. 6(b) shows a section view of the control switch 23 
taken along the line G— G. FIG. 6(c) shows a section view 
of the control switch 23 taken along the line H— H. When 
the control switch 23 is not operated, an indication 51 5 
provided at the center of the control switch 23 points to a 
neutral position 52. When the control switch is turned 
clockwise by more than a predetermined angle 61 from the 
neutral position 52, a self-returning volume 55 provided on 
a printEd circuit ^ Qa l ^^ X ^' "^^^f i f f^^j^r? " 10 
control Dwitch, 23 ao as to pi ev ent th^ twitch 23 I i um being 
flamed clockwise by more than a predetermined angle 62 
frtom the neutral position 52. 

Similarly, when the .control switch 23 is turned counter- 15 
cloikwise by more than the predetermined angle 81 from the 
neutkl position 52 (which may be represented by 1-811 
wherein the minus sign indicates that a direction to which 
the switch is turned is opposite to the direction of the above 
case), the self-retaming volume 55 rotates, outputting a 20 
signal foV selecting the front control mode. A stopper (not 
shown) isNprovided in the control switch 23 so as to prevent 
the switch from being turned counterclockwise by more lhan 
the predetermined angle 62 from the neutral position 52 
' (which may loe represented by I-B2I). 25 

* rr c -r\ pre dedinth cont il switch 23. When a 
user moves hiVher hand off the control switch after the 
switch is turnedXclockwise or counterclockwise, the switch 
23 returns to a position in which the indication 51 points to 
the neutral positioV 52 by the action of the spring 54. 30 

On the other hanV as shown in FIGS. 6(b) and (c), every 
time the control switVh 23 is pressed, a protruded portion 56 
pushes the volume >S5, issuing a signal for switching . 
between the enabled state and the disab] ed state. The amount 
of displacement of the Volume 55 in pressing the control 35 

i ^ - 1 i p -i i oyVrefei n unibe 57 Thus Hi 
contrc iruie of -he svf jpi is s t hed between the front 
control and the rear controMjy turning the control switch 23 
to the left or the right by moire than a predetermined angle. 
Every time the control switorM3 is pressed, operation states 40 
of the rear controller 3 and toe remote controller 14 are 
switched between the enabled \tate and the disabled state. 
Rear Controller \ 

FIG. 7 shows an operating panM 3 of the rear controller 45 
3. The rear controller 3 includes anVinfrared transceiver 61, 
The rear controller 3 communicates the wireless head- 
phone 13 (FIG. 1) through the infrarea transceiver 61. Thus, 
a rear user can listen to sound without a burdensome cord 
extending from a headphone; \ 5Q 

The rear controller 3 further includesVrear audio source - 
selection buttons 62 and rear audio sourceVperating buttons 
63 through 65. Hie rear audio source selectiVn buttons 62 are- 
used to select the rear audio source^ Selectable audio sources 
are the AM/FM radio, the CD player, the\cassette tape 55 
player, the DVD player and the AUX input, touch are the 
same as the audio sources selectable on the heaii unit 2. the 
rear audio source operating burtons 63 through Yf! are used 
to operate the selected rear audio source. A useV uses the 
buttons 63 to select a preset channel of the AM/FM radio, 50 
operate a menu of the DVD, and operate a cassette tape and 
a CD such as finding of the beginning of a song, rewinding 
and forwarding a cassette tape. A user uses the buttonW to 
play or reverse a cassette tape. A user also uses the biittons 
65 to select an item shown in a menu of a DVD. \ 55 

The rear controller 3 further comprises a display 66. The 
dbpkj 06 ihuwi, Oil kind dnuupmatliigtiLaLeuf Hie hdluuuW 
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[Col. 4, lines 10-58 and FIGS. 1-13] 



^^^ffl^ BBseiuFnoN n ? Tim m&fm&s — — — 

■" FIG. 1 is ascftfeBiaticdiagram showing a configuration of 
an entertainment 'syste&^sccording to one embodiment of 
5 the invention: 

FIG. 2 is an example of placementof^Js^ad unit, a rear 
controller and a DVD player according to oneeSAQdiment 

FIG. 3 is an operating panel of a head unit according to 
10 one embodiment of the invention. 

FIG. 4 is a diagram showing a relationship between the 
power of a bead unit and the power of a rear controller 
according to one embodiment of the invention. 
■ FIG. 5 is a diagram showing a display example of a twin 
is display of a head unit according to one embodiment of the 
invention. 

FIG. 6 is a diagram showing a structure of a control switch 
according to one embodiment of the invention. 
FIG. 7 is a diagram showing an operating panel of a rear 
20 controller according to one embodiment of me invention. 
FIG. S is a diagram showing a remote controller according 
to one embodiment of the invention. 

FIG. 9 is a diagram showing a connection form of an 
entertainment system according to one embodiment of the 
25 invention. 

FIG. 10 is a state transition diagram of a control mode of 
an entertainment system according to one embodiment of 
the invention. 

FIG. 11 is a flowchart showing a process for returning 
30 from a rear control mode to a front control mode according 



le embodiment of the h , 

FIG. 12 is a state transition diagram of a rear controller 
according to one embodiment of the invention. 
■ FIG. 13 is a state transition diagram of speakers according 
35 to one embodiment of the invention. 

■ DESOttPTION OF THE PREFERRED 



Preferred embodiments of the present invention will be 
described referring to attached drawings. 

System Overview 

FIG. 1 shows components included in an entertainment 

45 system mounted on a vehicle, according to one embodiment 
of 'Sue invention. The entertainment system 1 comprises a 
head unit 2 and a rear controller 3. The head unit 2 is 
mounted on a dashboard in the front seat area of the vehicle 
so that a front user (e.g., a driver or front passenger) operates 

50 the head unit 2 (see FIG. 2(a)). Speakers 10 are provided in 
the front seat area, which are hereinafter referred to as front 
speakers. Speakers 11 are provided in the rear seat area of 
the vehicle, which is hereinafter referred to as rear speakers. 
A front user can operate the head unit 2 to select an audio 

55 source to be connected to the speakers 10 and 11 (herein- 
after, referred to as a front audio source) and control the 
selected front audio s 
provided in the rear seat a] 

60 4S23phenesl2 and 13 (hereinafter, referred to as a rear 
audio som^e>«4_control the selected rear audio source. An 
AM/FM tuner, cassette^tape player, and CD player (not 
shown) are mounted on mSisead tjnit 2. 
' As shown in FIG. 2(b\ the rearcolscQller 3 is mounted on 

65 the ceiling of the vehicle so that a rearifse>cqnoperate it. 
Alternatively, the rear controller may be pro videdTrr*nother 
location a ueh an a center nrrnjeat provided in the roar coSt . 
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Rear System 



Power Switch for 
Entertainment System 1 
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Rear Power Switch 22: ON 
and Audio Sources: Same 
or 



Rear Power Switch 22: OFF 
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ir cannot control the 



, ... When thoronr controller 3 and th e rero atej 

ltroller 14 are disabled by the control switch 23 of the 
unit 2, the display 66 shows an indication 67 of "CTRLj 
When the indication 67 is displayed, the rear con-! 

, .3 is in the disabled state (however, as described| 

ibove, SKcept the screen adjusting function). Specifically, 
rear audio source selection buttons 62 and the 
audioVource operating buttons 63 through 65 are 
pressed, a usV cannot control the rear audio source. Even if 
10 the remote coVoller 14 is used, a 
rear audio sourcie 

Thus, for examW when a small child sits in the rear seat, 
or when the driver Xoes not want a rear user to operate the 
rear controller 3 and ffie remote controller 14 just for fun, the 
15 driver places the rearcVtroller 3 and the remote controller 
14 in the disabled statfc to prevent the rear user from 
selecting and operating fh&j-ear audio source. 

FIG. 8 shows placementYf buttons of the remote con- 
troller 14. The remote controller 14 includes rear audio 
20 source selection buttons 71, rSar audio source operating 

■ buttons 72 and 73. Operating buttons within a rectangular 

■ region 73 are used to operate the OVD player 4 (FIG. 1). 

Connection Form of System 
25 FIG: 9 shows a cohnectibii form of components included. 

in the entertainment system according to oi 
i the invention. The head unit 2 comprises a cdntroller 80. The 
I controller 80 typically comprises a microprocessor (MPU), 
i a read-only memory (ROM) for storing contrW programs 
j 30 and control data, and a random-access memory ^ 
I providing work areas for operation and for te. 
I storing various data. An audio source 81 includes an A 
j tuner 82, a cassette player 83, a CD player 84, and the 1 © 
j player 4 that is connected via an external interface SB^as 

i For the sake of simplicity, other external devices are not 
showu in FIG. 9. However, as described above, an external 
device such as a video camera or a video game machine may 
be connected to the head unit 2 through the external terminal • 
40 unit 6 and the DVD player 4 (FIG. 1). A specific external v 
interface for a CD changer may be provided in the head unit 
2 to connect the CD changer to the head unit 2 via the 
external interface. 
The controller 80 is connected to the volume/power 
45 switch 21 (which may be referred to as a "volume switch" 
or "power switch" in accordance with its function). The 
! controller 8 0 is also connected to the rear power switch 22, 
control switch 23, audio source selection buttons 24, and 
audio source operating buttons 25. The controller 80 
! 50 receives signals through these switches and buttons. 
1 A volume signal is received by the controller 80 through 
! the volume switch 21. A volume control part 87 receives the 
j volume signal from the controller 80. The volume control : 
' 55 part 87 also receives an audio signal from the connected 
front audio source. The volume control part 87 amplifies the 
audio signal in accordance with the -volume signal and 
outputs the amplified signal to the front and rear speakers 10 
and 11 via amplifiers 89. 
60 A rear control part 88 receives an audio signal from the 
connected rear audio source and sends it to the wired 
' headphone 12 and the rear controller 3. The rear controllei 
3 sends the received audio signal to the wireless headphone 
■ 13 via infrared communications. The rear control part -88 
65 receives a video signal from the connected rear audio source 
' and sends it to the rear controller 3. The rear controller 3 
outputs the received video signal to the display device 5. 



11 

The front display part 28 and the rear display part 29 (FIG. 
3) are connected to the controller 80. The front and rear 
display parts 28 and 29 show operating states of the front 
and rear audio sources, respectively, in accordance with 
control signals from the controller 80, 5 

A front audio source switch 91 is provided between the 
audio source 81 and the volume control part 87. The switch 
91 selects the front audio source to be connected to the 
volume control part 87 in accordance with a control signal 



A rear audio source switch 92 is provided between the 
audio source 81 and the rear control part 88. The switch 92 
selects the rear audio source to be connected to the rear 
control part 88 in accordance with a control signal from tie 
controller 80. 15 

A speaker switch 93 is provided between the volume 
control part 87 and the rear speakers 11. The switch 93 
switches between connection and disconnection of the rear 
speakers 11 to and from the volume control part 87. 

A rear control switch 94 is provided between the control- 20 
ler 80 and the rear controller 3. The switch 94 switches 
between connection and disconnection of the controller 80 
to and from the rear controller 3. The controller SO turns on 
the switch 94 to place operation of the rear controller 3 and 
the remote controller 14 in the enabled state. On the other 25 
hand, the controller SO turns off the switch 94 to place the 

rear controller 3 and the remote controller 14 in the disabled 

state. " ' ' 

Referring to FIGS. 9 through 13, various control of the 

entertainment system according to one embodiment of the 30 

invention will be described. . 

Front Control and Rear Control 

As described above, the control switch 23 switches 
between the front control in which operation on the head unit 3S . 
2 acts on the front audio source and the rear control in which 
operation on the head unit 2 acts on the rear audio source. 
■ FIG. 10 shows a state transition diagram of the control 
mode of the entertainment system 1. When the power switch 
21 is pressed to turn on the entertainment system 1. and the 40 
rear power switch 22 is turned on, the entertainment system 
1 enters the front control mode. 

If the control switch 23 is turned clockwise by more than 
a predetermined angle when the entertainment system 1 is in 
the front control mode, the control mode shifts to the rear 45 
control mode. 

If the control switch 23 is turned counterclockwise by 
more than a predetermined angle when 1he entertainment 
system 1 is in the rear control mode, the control mode shifts 
' to the front control mode. If the head unit 2 is not operated, 50 
for a predetermined time period (for example, 10 seconds), 
the control mode automatically shifts to the front control 
mode. 

If the rear power switch 22 is pressed when the enter- 
tainment system 1 is in the front or rear control mode, the 55 
rear system is turned off. If the power switch 21 is pressed 
when the entertainment system 1 is in the front or rear 
control mode, the entire entertainment system is turned off. 

Thus, since the control mode of the system defaults to the 
front control mode, ease of operation for a front user is 60 
improved. 

Referring to FIG. 9 again, operation in the front control 
mode will be described. When the entertainment system 1 
and then the rear system are turned on, the controller 80 sets 
the front control flag to one to enter the front control mode 65 
The front control flag is also set to one if the front control 
mode is selected by the control switch 23 when me enter- 
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^- ^■pnt - HBgraad a rear user eaaroanirert m externa} audiu 
playe>sqoh as an MD player to the external input terminal 
7. An au&b^ignal from the MD player is sent to the head 
unit 2 via the DVD^play er 4. When the MD player is selected 

'5 as the front audio sctosca the head unit 2 receives an audio 
signal from the MD play§rsnid sends it to the front and rear 
speakers 10 and 11. When the*MD player is selected as the 
rear audio source, the head unit 2sfcads Hie received audio 
signal to the wired headphone 12 via thelrsadphone terminal 

10 8. The head unit 2 also sends the audio sighaljp the rear 
controller 3. The rear controller 3 sends the audio^sknal to 

Head Unit 

15 HG. 3 shows an operating panel of the head unit 2. The 
head unit 2 comprises a volume/power switch 21, a rear 
power switch 22, a control switch 23 , audio source selection 
burtons 24, and audio source operating buttons 25. These 
' buttons, including the audio source selection buttons 24 and 
_ : M audio source operating buttons 25, which define control of 
, the audio sources may be collectively referred to as an audio 
source control button. „ 
The volume/power switch 21 includes a function of 
switching the power of the entertainment system 1 between 
5 "on" and "off." The volume/power switch 21 also includes 
a function of adjusting the volume of the front and rear 
speakers 10 and 11 ('FIG.' 1). Specifically, every time the 
volume/power switch is pressed, the power of the entertain- 
ment system 1 is switched between on and off. In addition, 
30 by turning the volume/power switch 21 clockwise, the 
volume increases. By turning the volume/power switch 21 
counterclockwise, the volume decreases. _ 

The rear power switch 22 is a switch for switching the 
power of a rear system between "on", and "off." Here, the 
35 rear system comprises the rear controller 3 , display device 5, 
external iupnt terminal unit 6, and rear control functions that 
are provided by the head unit 2. The rear control Amotions 
of the heed unit 2 include, for example, a function of 
displ ay ing some indication in a rear display part 29. The rear 
j power switch 22 enables activation and deactivation of the 
rear system to he operated by a front user. Thus, a front user 
can deactivate the rear system when, for example, a rear user 
falls asleep. 

—-deferri ng to FIG. 4 , a relationship between tho vok a a e/ 
i^wer switch 21 and the rear power switch 22 in Dne 
embodiment will be described. As can be seen from FIG. 4, 
if m\rear power switch 22 is turned on (that is, the rear 
power switch 22 is pressed) when the entertainment system 
1 is "on'\tuining on the rear system is allowed. In other ' 
3 words, wbeit^the entertainment system 1 is "off', the rear 
system cannofbe activated even if the rear power switch 22 
is pressed. 

If the rear powerWitch 22 is. turned off (that is, the rear 
power switch 22 is pressed again) when the rear system is 
55 "on", the rear system iis^irned off. However, since the 
entertainment system 1 remans "on", the front audio source 
i can be controlled by the head\pit 2. 

If the volume/power switch 2f\s pressed when the rear 
system is "on", the entire entertaimnesrt systemjncluding the 
: 60 rear system is turned off. Thus, when^user wants to listen 
to sound outside the vehicle, or in case ofan emergency, the 
user can stop all the audio functions of tnb. system 1 by 
sunpiy pressing the volume/power switch 2l!\ 
The control switch 23 includes a function of switching 
65 between a front control mode and a rear control modeNHere, 
the front control indicates a control mode in which adfy|st- 
-ysah5£v a i MgLg by the volume/power switch 21 provided - ^ 
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[Col. 6 r lraes 15-22 (also in TAB 4)] 

[Col. 7, line 36-52] 



[Figures 1 and 3] 



ir such as an MD player to the external input ^terminal 
7. AnfciKjio signal fom the MD player is sent to ■the head 
unit 2 via ffiNJVD player 4. When the MD playeris selected 
as the front audto^urce, the head unit 2 receives .an audio 
signal from the MD ptej^r and sends it to the front and rear 
speakers 10 and 11. WhentheMD player is selected as the 
rear audio source, the head'umt""&^ends the received audio 
signal to the -wired headphone 12 viaWheadphone te 
) 8. Hie head unit 2 also sends the audio sig 
controller 3. The rear controller 3 sends the auSis^gnal to 




Head Unit ■ 

5 FIG. 3 shows an operating panel of the head unit 2. The 
head unit 2 comprises a volume/power switch 21, a rear 
power switch 22, a control switch 23, audio source selection 
buttons 24, and audio source operating buttons 25. These 
buttons, including the audio source selection buttons 24 and 
audio source operating buttons 25, which define control of 
the audio sources may be collectively referred to as an audio 
source control button. 

thff vnlimWprrw i irr .. sw i tch 71 inHurW a fiiarUQ a o fc 
itching the power of the entertainment system 1 between 
" "off." The volume/power switch 21 aisc incijdes 
n of adjusting the volume of the front and rear 
10 and 11 (FIG. 1). Specifically, every time the 
■olumVpower switch is pressed, the power af the enterrain- 
switched between on and off. In addition, 
the volume/power switch 21 clockwise, the 
turning the volume/power switch 21 
;e, the volume decreases. 

switch 22 is a switch for switching the 
power of a rear system between "an" and "off." Here, the 
' 35 rear system comprises the rear controller 3 , display device 5, 
external input terminal unit 6, and rear control functions that 

2. The rear control functions 

of the head unit 2\ include, for example, a function^ of 
displaying some indication in a rear display part 29 . The rear 
40 power switch 22 enables activation and deactivation of the 
rear system to be operated by a front user. Thus, a front user 
when, for example , a rear use- 



deactivate the re 
falls asleep. 
Referring to FIG. 4, s 
4 j power switch 21 and the r 
embodiment will be di 
if the rear power switch 22 is^ 
power switch 22 is pressed) whe 
1 is "on", taming on the rear s; 
5 0 words, when the entertainment sys^ej 
system cannot be activated er 

If the rear power switch 22 is tumedVff (that is, the rear 
power switch 22 is pressed again) wheir&e rear system is 
55 "on", the rear system is turned off. HoWever, since the 
entertainment system 1 remains "on", the front audio source 
can be controlled by the head ui 

If the volume/power switch 21 is pressed w 
system is "on", the entire entertainment s> 
60 rear system is turned off. Thus, when a user w 
to sound outside the vehicle, orincaseofan 
user can stop all the audio functions of th 
simply pressing the volume/power switch 2 

The control switch 23 includes a function of si 
65 between a front control mode and a rear control mode. H 
the front control indicates a control mode in which ac ' 



mship between the volume/ 
power switch 22 in one 
can be seen from FIG. 4, 
on (that is, the rear 
entertainment system 
is allowed. In other 
is "off", the rear 
power switch 22 



n the rear 



to listen 



i 1 by 



itrol mode, operation of the audio source selection but- 
and the audio source operating buttons 25 acts on the 
front audio source. The rear control indicates a control mode 
whichoperation of the audio source selection buttons 24 ■ 
i source operating buttons 25 provided on the 
head unit 2\acts on the rear audio source. Thus, switching 
between the^front control and the rear control through the 
control switch\23 allows both the front and rear audio . 
sources to be controlled from the head unit 2. 

When the front\ontrol is selected by the control switch 
23, a front indicatoA26 lights up (for example, in green). 
When the rear control\s selected by the control switch 23, 
a rear indicator 27 light\pp (for example, in amber). Thus, 
a user visually realizes \hich of the control modes is 
currently selected. 

The control switch 23 also V:ludes a function of switch- 
ing between an enabled state inVhich operation of the rear 
controller 3 and remote controDer 14- is enabled and a 
disabled state in which operation ofthe rear controller 3 and 
remote controller 14 is disabled. When the enabled state is 
selected by the control switch 23, the rW audio source can 
he controlled by the operating buttons provided on the rear 

controller3 and the remote controller 1 4 {FSG. 1). Therefore, 

a rear user is allowed to control the rear audi\source. When 
the disabled state is selected by the control sWitch 23, the 
rear controller 3 and the remote controller 14 are disabled 
(however, except a screen adjustment function forThe screen 
ofthe display device 5). Therefore, a rear user caimoVontro! 
the rear audio source. In the disabled state, fhe rearNaudio 
source can be controlled only by the head unit 2. Thus, V the 
disabled state, only a front user is allowed to control the " 



" The audio source selection buttons 24 are used to select an 
audio source. An audio source herein includes an audio 
device for providing not only audio programs but also video 
programs. As described above, in fhe embodiment, feelect- 
' able audio sources are an AM/FM radio, a cassette tape 
player, a CD (or CD changer (CHG)) player, a DVD player, 
and an AUX input When the AUX input is selected, an 
external device (for example, a video camera, ayjdeo game 
machine, etc.) connected to the external input" terminal 7 
(FIG. 1) is selected. Since only one display device is 
provided in the example, either the DVD player or fhe AUX 
input is selected. When the DVD player or the AUX input is 
selected as the front audio source, a 'front user can enjoy onlj 
audio services from the DVD player or the connected 
external device (a front user cannot "watch video on the 
screen of the display device). The AM/FM tuner, cassett; 
player, and CD player are mounted on the head unit 2, 
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ABSTRACT 



An entertainment system mounted on a vehicle comprises a 
plurality of audio sources. The entertainment system further 
comprises a head unit provided in the front scat area and a 
rear controller provided iu the rear seat area. The head unit 
includes a control switch for switching between front control 
and rear control. The front control selects a front audio 
source to be played in the front seat area and controls the 
selected front audio source. The rear control selects a rear 
audio source to be played in the rear seat area and controls 
the selected rear audio source. Thus, a front user can operate 
the rear audio source. The bead unit further includes an 
enabling switch for switching between, an enabled state in 
which operation of the rear controller is enabled and a 
disabled state in which operation of the rear controller is 
disabled. Thus, audio operation by a rear user can be 
restricted. The entertainment system switches between con- 
nection and disconnection of the rear speakers according to 
whether the front audio source is the same as the rear audio 
source. 

22 Claims, 13 Drawing Sheets 
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ENTERTAINMENT SYSTEM FOR A different from a front audio source selected by a front user. 

VEHICLE However, it may be difficult for some rear users to operate 

a rear control unit provided in the rear seat area. For 
TECHNICAL FIELD example, when a small child sits in the rear seat, it may be 

s difficult to select a desired audio source and change a 
The invention relates to an entertainment system mounted channel by operating the rear control unit. Pressing an 
on a vehicle for providing occupants with audio and/or video operating button just for fun may lead to misoperation of the 
programs played by a device such as a CD player, DVD rear control unit. 

player, AM/FM tuner or cassette player. More specifically, Moreover, when a user who is unfamiliar with operating 
the invention relates to an entertainment system in which a 10 an audio system mounted on a vehicle is in, the rear seat, 
driver or front passenger can control a rear audio source that operating a rear control unit may be difficult. Since the rear 
provides audio and/or video for rear seat occupants. control unit is provided in the rear seat area, it is difficult for 

a front user to stretch out his/her arm and operate the rear 
BACKGROUND OF THE INVENTION control unit for the rear user. 

15 Therefore, there exi sts a need for an entertainment system 
A system comprising audio devices such as a CD player, mounted on a vehicle in which a front user can easily control 
cassette player, and AM/FM tuner for providing audio a rear audio source for a rear user, 
services and audio-visual devices such as a TV tuner and 

DVD player for providing audio and video services is SUMMARY OF THE INVENTION ■ 

becoming popular for use with a vehicle. Occupants in the 20 

vehicle can enjoy audio and/or video programs from various According to one aspect of the invention, an entertain- 
types of audio sources. Conventionally, such an entertain- ment system mounted on a vehicle is provided. The enter- 
mem system is controlled by a head unit that is typically tainment system comprises a plurality of audio sources and 
mounted on a dashboard in the front seat area. A desired a head unit that is provided in the front seat area. The head 
audio source is selected by buttons provided on the head 25 unit includes a control switch for switching between front 
unit. Occupants in the vehicle enjoy audio and/or video control and rear control. In the front control, a front audio 
programs from the selected audio source. source to be played in the front seat area is selected from the 

Recently, a rear entertainment system comprising a rear plurality of audio sources and the selected front audio source 
control unit provided in the rear seat area is proposed. Rear is controlled by the head unit. In the rear control, a rear audio 
seat occupants can select an audio source by operating the 30 source to be. played in the rear scat area is selected from the 
rear control unit to enjoy audio and/or video programs fiom plurality of audio sources and the selected rear audio source 
the selected audio source. According to the rear entertain- is controlled by the head unit Since the rear control can be 
ment system, the rear seat occupants can select a rear audio selected by the head unit, a front user can easily operate the 
source that is different from a front audio source selected on rear audio source. This is especially useful when a small 
the head unit by the driver or front passenger. 35 child or a user who is unfamiliar with operating the entcr- 

Japanese Patent Application Unexamined Publication tainment system is seated in the rear seat. 
(Kokai) No. 2001-114027 discloses an audiovisual repro- According to one embodiment of the invention, the head 
during device mounted on a vehicle. The audiovisual repro- unit comprises an audio source control button. When the 
ducing device comprises a main control unit provided in the front control is selected by the control switch, the audio 
front seat area and a rear control unit provided in the rear 40 source control button allows the front audio source to be 
seat area. The rear control unit includes a holder to which a selected and controlled, When the rear control is selected by 
plug of a headphone is inserted, buttons for selecting a rear the control switch, the audio source control button allows the 
audio source, buttons for operating the selected rear audio rear audio source to be selected and controlled. Since the 
source, a volume button, and a display for showing the kind head unit is capable of selecting and controlling the rear 
of the selected rear audio source. Rear seat occupants turn on 45 audio source, the front user can assist a rear user in operating 
the rear control unit by inserting the plug of the headphone the rear audio source. 

into the holder. The rear seat occupants can select a rear According to one embodiment of the invention, if the 
audio source that is different from a front audio source head unit is not operated for a predetermined period after the 
selected by the driver or front passenger to enjoy audio rear control is selected by the control switch, the rear control 
and/or video programs from the rear audio source using the 50 is switched to the front control. According to one embodi- 
headphone. ment of the invention, when the entertainment system is 

U.S. Pat. No. 5,661,811 discloses an audio system turned on, the front control is selected. Since the control 
mounted on a vehicle. The audio system comprises a front mode of the entertainment system defaults to the front 
control unit provided in the front seat area and a rear control control mode, ease of operation for a front user i s improved, 
unit provided in the rear seat area. The rear control unit 55 According to one embodiment of the invention, the head 
comprises a power switch, buttons for selecting a rear audio unit includes an indicator indicating which of the front 
source, and buttons for operating the selected rear audio control or the rear control is currently selected. A user can 
source. When the audio system is turned on, only the front visually realize the current control mode by the indicator, 
control unit is available. The rear control unit remains in an According to another aspect of the invention, the enter- 
"off ' state. If the rear control unit is turned on by the power so tainment system comprises a rear controller provided in the 
switch, headphones are enabled and rear speakers are dis- rear seat area. The rear controller selects a rear audio source 
connected. A rear user can select a rear audio source different to be played in the rear seat area from the plurality of audio 
from a front audio source selected by a front user to enjoy sources and controls the selected rear audio source. The head 
audio programs from the rear audio source using the head- unit includes an enabling switch for switching between an 
phone. 65 enabled state and a disabled state. The enabled state is a state 

The rear entertainment system as described above is in which operation of the rear controller is enabled. The 
useful for a rear user to select a rear audio source that is disabled state is a state in ^yhich operation of the rear 



US 7,190,798 B2 
3 4 

controller is disabled. Thus, a front user can prevent a rear BRIEF DESCRIPTION OF THE DRAWINGS 

user from operating the rear audio source. Especially, when 

a small child is in the rear seat, a front user can place the rear FI G. 1 is a schematic diagram showing a configuration of 
controller in the disabled state to prevent the child from an entertainment system according to one embodiment of 
operating the rear audio source. The enabling switch may be 5 fee invention. 

integrated with the control switch. FIG. 2 is an example of placement of a bead unit, a rear 

According to one embodiment of the invention, a rear controller and a DVD player according to one embodiment 
control switch is provided between the head unit and the rear of the invention. 

controller. If the enabled state is selected by the enabling FIG. 3 is an operating panel of a head unit according to 
switch, the head unit turns on the rear control switch to 10 one embodiment of the invention. 

connect the head unit to the rear controller. If the disabled FIG. 4 is a diagram showing a relationship between the 
state is selected by the enabling switch, the head unit turns power of a head unit and the power of a rear controller 
off the rear control switch to disconnect the head unit from according to one embodiment of the invention, 
the rear controller. F]G - 5 is a diagram showing a display example of a twin 

According to another embodiment of the invention, if the 15 d i s P 1av of a head unit according to one embodiment of the 
disabled state is selected by the enabling switch, the head . invention. , . , 

unit disables a signal issued by the rear controller. FIG - 6 18 a **gvm showing a structure of a control swatch 

According to another aspect of me invention, the head aa ^f. t0 T embod ™ mention. 
- .unit -includes a rear power switch- lor turning on the rear - ' 13 B din = ram sl ^ panel of a rear 

controller. The rear controller selects a rear audio source to 2C C0£ lj , 1 * 1 hmt \ itL 

be played in the rear seat area from a plurality of audio FIG - 8 is a diagmm showing a remote controller according 

sources and controls the selected rear audio source. If the to one embodiment of the mvention. _ 
entertainment system is turned off by a main power switch , F]G -. 9 * a *ag™» ^ a connection form of an 
provided on the head unit, the rear controller is also turned entertainment system according to one embodiment of the 
off. When a user wants to hear sound outside of the vehicle 25 invention. 

or in case of an emergency, the user can stop all the functions F1G - 10 3S a state transition diagram of a control mode of 
of the entertainment system by simply pressing the main aD entertainment system according to one embodiment of 
power switch. " the invention. 

According to one embodiment of the invention, the bead' „ ^ RG - 11 is a fl ° wch f sho ™« a P r «f 8 f 
unit comprises a twin display. The twin display includes a 30 » rea f control mod f 10 a fronl conlro1 mode acoordu « 
front display part for showing an operating state of the front t0 Qne emoodunent of the invention. 

audio sourceandareardisplaypartforshowinaan operating FIG 12 is a state transLtion d,agrani of a rear controller 

state of the rear audio source. If the disabled state in which according to one embodiment of the invention, 
operation of the rear controller is disabled is selected, an FIG ' 13 1S a s,ate transition diagram of speakers according 
indication showing the disabled state is displayed inthe rear to oue embodiment of the invention, 
display part. 

According to another aspect of the invention, the enter- 
tainment system mounted on a vehicle comprises a plurality 
of audio sources, at least one front speaker provided in the 40 „ , , ... . £M . . ... .... 

from seat area, at least one rear speaker and a headphone . Preferred embodiments of the present invention will be 
providedintherearseatarea.aheadunitforselectingafront desenbed referring to attached drawings, 
audio source from the plurality of audio sources, and a rear System Overview 

controller for selecting a rear audio source from the plurality FIG. 1 shows components included in an entertainment 
of audio sources. The selected front audio source is con- 45 system mounted on a vehicle, according to one embodiment 
nected to the front and rear speakers. The selected rear audio 0 f the invention. The entertainment system 1 comprises a 
source is connected to the headphone. If the selected rear bead unit 2 and a rear controller 3. The head unit 2 is 
audio source is the same as the selected front audio source mounted on a dashboard in the front seat area of the vehicle 
when the rear controller is on, the rear speaker is connected S o that a front user (e.g., a driver or front passenger) operates 
to the front audio source so that sound comes out of (he front 50 the head unit 2 (see FIG . 2(a)). Speakers 10 are provided in 
and rear speakers. If the selected rear audio source is the front seat area, which are hereinafter referred to as front 
different from the selected front audio source when the rear speakers. Speakers 11 are provided in the rear seat area of 
controller is on, the rear speaker is disconnected from the the vehicle, which is hereinafter referred to as rear speakers, 
front audio source so that sound does not come out of the A front user can operate the head unit 2 to select an audio 
rear speaker. Thus, when the front and rear audio sources are 55 source to be connected to the speakers 10 and 11 (herehi- 
the same, a more realistic sound is achieved by the front and after, referred to as a front audio source) and control the 
rear speakers. When the front and rear audio sources are selected front audio source. Headphones 12 and 13 are 
different, the speakers are automatically switched to prevent provided in the rear seat area, A front user can operate the 
interference between sound from the front speaker and head unit 2 to select an audio source to be connected to the 
sound from the rear speaker. When the rear speaker is 60 headphones 12 and 13 (hereinafter, referred to as a rear 
disconnected from the front audio source, an indication audio source) and control the selected rear audio source. An 
showing the disconnection is displayed in the rear display AM7FM tuner, cassette tape player, and CD player (not 
part of the head unit. shown) are mounted on the head unit 2. 

According to one embodiment, switching of the speakers As shown in FIG. 2(b), the rear controller 3 is mounted on 
is performed by switching a speaker switch between on and 65 the ceiling of the vehicle so that a rear user can operate it. 
off. Hie speaker switch is provided between the rear speaker Alternatively, the rear controller may be provided in another 
and the front audio source. location such as a center armrest provided in the rear seat. 
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Auser in the rear seat operates the rear controller 3 to select A front user and a rear user can connect an external audio 

the rear audio source and control the selected rear audio player such as an MD player to the external input terminal 

source. A rear user can use a remote controller 14 to operate 7. An audio signal from the MD player is sent to the head 

the rear controller 3. Thus, the entertainment system 1 unit 2 via the DVD player 4. When the MD player is selected 

according to the invention is configured so that not only the s as the front audio source, the head unit 2 receives an audio 

rear controller 3 but also the head unit 2 can select the rear signal from the MD player and sends it to the front and rear 

audio source and control the selected rear audio source. speakers 10 and 11. When the MD player is selected as the 

la the embodiment, two front speakers 10 are provided, rear audio source, the head unit 2 sends the received audio 

one front left, the other front right. Similarly, two rear sigr^l to the wired headphone 12 via the headphone terminal 

speakers 11 are provided, one rear left, the other rear right. 10 8. The head unit 2 also sends the audio signal to the rear 

The headphone 12 is a wired headphone. The wired head- controller 3. The rear controller 3 sends the audio signal to 

phone 12 is connected to a headphone terminal 8 provided the wireless headphone 13 via infrared communications, 

on an external input terminal unit 6. A volume button 9 for Head Unit 

adjusting the volume of the wired headphone 12 is also FIG. 3 shows an operating panel of the head unit 2. The 

provided on the external input terminal una 6. A rear user « w ^ 2 ^ r switch n a ^ 

can adjust the volume of the headphone 12 by operating the pQwer ^ contro] ^ ^ 

volume button , , . buttons 24, and audio source operating buttons 25. These 

The headphone 13 is a wireless headphone mcluding an buttons> j^^g me alldio somxe selection buttons 2 4 and 

infrared receiver. The wireless headphone 13 performs infra- audio source operating buttons 25, which define control of 

red commumcations with lite rear controller 3 through the - u ^ alldio source5 may be coiiect^y referred to as an audio 

infrared receiver. A volume button is provided outside the source control button. 

headphone earcup The volume of the wireless headphone ^ vo]ume/poW er switch 21 includes a function of 

13 can be adjusted by the volume button. In this embod> swndlin g me pQwer of me entertainment system 1 between 

ment, a rear user uses the wired headphone 12 or the wireless « m „ mi « offi ■ ., ^ volume/power switch n aho inc i ud es 

headphone 13 to listen to sound from the rear audio source. 25 2 ftlnctiou of adhlstmg me vomme of ^ frcmt aud rear 

When the rear audio source for entertaining a rear user is speakers 10 and 11 (FIG. 1). Specifically, every time the 
different froin the front audio source, interference between volume/power switch is pressed, the power of the entertain- 
sound from the rear audio source and sound from the front ment S y S t em 1 is switched between on and off. In addition, 
audio source occurs. In order to prevent the interference, the ^ D y turning the volume/power switch 21 clockwise, the 
wired headphone 12 and the wireless headphone 13 are used. volume increases. By turning the volume/power switch 21 
When the rear audio source is different from the front audio counterclockwise, the volume decreases, 
source, no sound comes out of the rear speakers 11. In this TJle rear powcr switcll 2 2 is a switch for switching the 
case, a rear user listens to sound from the rear audio source p3wer of a rear sys tem between "on" and "off." Here, the 
by using the wired headphone 12 or the wireless headphone 35 rear system comprises the rear controller 3, display device 5, 
13. " external input terminal unit 6, and rear comr.i] fu i ion hat 

The entertainment system 1 further comprises a DVD are provided by the head unit 2. The rear control functions 

player 4 and a display device 5. The DVD player 4 is 0 f the head unit 2 include, for example, a function of 

connected to the head unit 2 and the external input terminal displaying some indication in a rear display part 29. The rear 
unit 6. The DVD player 4 is provided below the dashboard 4{) power switch 22 enables activation and deactivation of the 

(see FIG. 2(a)). A front user can operate the DVD player 4. rear system to be operated by a front user. Thus, a front user 

The display device 5 is connected to the rear controller 3. can deactivate the rear system when, for example, a rear user 

In the embodiment, the display device 5 is integrated with falls asleep. 

the rear controller 3 (see FIG. 2{b)). Alternatively, the Referring to FIG. 4, a relationship between the volume/ 
display device may be provided in a location other than the 45 power switch 21 and the rear power switch 22 in one 

location in which the rear controller 3 is provided. When the embodiment will be described. As can be seen from FIG. 4, 

DVD player or an AUX input for providing video programs if the rear power switch 22 is turned on (that is, the rear 

is selected as the rear audio source, video programs from the power switch 22 is pressed) when the entertainment system 

selected rear audio source are displayed on the screen of the 1 is "on", turning on the rear system is allowed. In other 
display device 5. 50 words, when the entertainment system 1 is "off", the rear 

The external input terminal unit 6 is provided in the rear ^ m be activated even if the rear power switch 22 

seat area. The external input terminal unit 6 includes an ls pressed. 

external input terminal 7 to which an external device such as # *e rear power switch 22 is turned off (that is, the rear 

a video game machine or a video camera is connected, the power switch 22 is pressed again) when the rear system is 
headphone terminal 8 to which the wired headphone 12 is 55 "on", the rear system is turned off. However, since the 

connected as described above, and a volume button 9. Arear entertainment system 1 remains "on", the front audio source 

user connects a video game machine or a video camera to the can be controlled by the head unit 2. 

external input terminal 7 so as to enjoy the game or video If the volume/power switch 21 is pressed when the rear 

programs on the screen of the display device 5. Audio and system is "on", the entire entertainment system including the 
video signals from the video game machine or the video 60 rear system is turned off. Thus, when a user wants to listen 

camera are sent to the head unit 2 via the DVD player 4. The to sound outside the vehicle, or in case of an emergency, the 

head unit 2 sends the audio signal to the wired headphone 12 user can stop all the audio functions of the system 1 by 

via the headphone terminal 8. The head unit 2 further sends simply pressing the volume/power switch 21. 

the audio and video signals to the rear controller 3. The rear The control switch 23 includes a function of switching 
controller 3 sends the received audio signal to the wireless 65 between a front control mode and a rear control mode. Here, 

headphone 13 and sends the received video signal Id the the front control indicates a control mode in which adjust- 

display device 5. ment of volume by the volume/power switch 21 provided on 
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the head unit 2 acts on the front audio source. In the front in fhe rear control mode. If a CD is inserted into the opening 

control mode, operation of the audio source selection but- 31, fhe rear audio source is switched from' the radio to the 

tons 24 and the audio source operating buttons 25 acts on the CD, playing the CD. 

front audio source. The rear control indicates a control mode If a DVD is inserted into the DVD player 4 (FIG. 1), the 

in which operation of the audio source selection buttons 24 5 rear audio source is switched to the DVD, playing the DVD. 

and the audio source operating buttons 25 provided on the A front user cannot enjoy video programs from fhe DVD. 

head unit 2 acts on the rear audio source. Thus, switching Therefore, if a DVD is inserted into the DVD player 4, the 

between the front control and fhe rear control through fhe «ar audio source is switched to the DVD even when the 

control switch 23 allows both fhe front and rear audio c^rent control mode is me front control mode. Moreover, if 

sources to be controlled from the head unit 2. 10 a DVD is inserted nito the DVD player 4 when the rear 

, „ . , system is "off", the rear system is turned on. The DVD is 

When the front control 5 s selected by the control switch selectftd as ^ reaf audio SMrce tQ p]ay the DVD _ 
23 a front indicator 26 lights ,j (for example, in green). If g DyD ^ inserted ^ ^ DVD 4 when ^ 

When the rear control is selected by the control switch 23, entertaimt tem 1 is « ofr> the enterlainment system 1 

a rear indicator 27 lights up (for example, in amber). Thus, 15 afld ^ [C&r gystcm 1 aK sjmultancous] y ftlrncd on , In Ms 

a user visually realizes which of the control modes is ^ ^ lasl selected audio source before ^ entertainment 

ctirrently selected. system 1 is turned off is selected as the front audio source. 

The control switch 23 also includes a function of switch- The rear audio source is the DVD. 

.. . ing between an enabled stat; in which operation i the roar Tkeaudiosource .operating buttons 25 are used to operate 

controller 3 and remote controller 14 is enabled and a 20 the selected audio source. The audio source operating but- 
disabled state in which operation of the rear controller 3 and tons 25 include preset channel buttons 33 through 38 for the 
remote controller 14 is disabled. When the enabled state is AM/FM radio, fast-rewhid/play and reverse/fast- forward 
selected by the control switch 23, the rear audio source can buttons 33 through 35 for a cassette tape, and a slap button 
be controlled by the operating buttons provided on the rear 39 for selecting an AM/FM radio station and finding the 
controller 3 and the remote controller 14 (FIG. 1). Therefore, 25 beginning of a song included in a cassette tape or a CD. 
a rear user is allowed to control the rear audio source. When Tn addition to the CD player, a CD changer may be 
fhe disabled state is selected by the control switch 23, the provided. When the CD changer is provided, a desired CD 
rear controller 3 and the remote controller 14 are disabled ; S selected by disk selection buttons 37 and 38. Repeat/ 
(however, except a screen adjustment function for the screen random buttons 40 are buttons for playing repeatedly and 
of the display device 5). Therefore, a rear user cannot control 30 randomly, respectively. When a "TUNE" button 41 is 
the rear audio source. In the disabled slate, the rear audio pressed, amode for adjusting sound quality and sound image 
source can be controlled ouly by the head unit 2. Thus, in the is implemented. By turning the TUNE button 41 to the left 
disabled state, only a front user is allowed to control the rear 0 r the right, a radio station can be manually selected. These 
audio source. ^ buttons 37 through 41 are also included in fhe audio source 

Theaudiosourceselectianbuttons24areusedtoselectan operating buttons 25. 
audio source. An audio source herein includes an audio The head unit 2 further comprises a twin display including 

device for providing not only audio programs but also video a front display part 28 and a rear display part 29. The front 

programs. As described above, in the embodiment, select- display part 28 shows the kind and operating state of the 

able audio sources are an AM/FM radio, a cassette tape 4Q front audio source. The rear display part 29 shows the kind 

player, a CD (or CD changer (CHG)) player, a DVD player, and operating state of the rear audio source. Referring to 

and an AUX input. When the AUX input is selected, an FIG. 5, a display example of the twin display is illustrated, 

external device (for example, a video camera, a video game FIG. 5 shows a state in which channel 2 of FM1 is selected 

machine, etc.) connected to fhe external input terminal 7 as the front audio source and title number 1/chapter number 
(FIG. 1) is selected. Since only one display device is 45 27 of a DVD is selected as the rear audio source, Thus, a 

provided in the example, either the DVD player or the AUX front user can easily check not only the state of the front 

input is selected. When the DVD player or the AUX input is audio source but also the state of the rear audio source, 
selected as the front audio source, a front user can enjoy only Referring to FIG. 3 again, an indication 43 is shown in the 

audio services from the DVD player or the connected rear display part 29 when operation of the rear controller 3 
external device (a front user cannot watch video on the ^ an d remote controller 14 is disabled. An indication 44 shows 

screen of the display device). The AM/FM tuner, cassette a state - m wn ; cu no soull( 3 CO mes out of the rear speakers 11 

player, and CD player are mounted on the head unit 2. (p IG Specifically, when the rear audio source is different 

As shown in FIG. 3, the head unit 2 comprises an opening from the front audio source, sound does not come out of the 

31 to which a CD is inserted and an opening 32 to which a rear speakers 11 so as to prevent interference between sound 
cassette tape is inserted. If a CD is inserted into the opening 55 from fhe front speakers 10 and sound from the rear speakers 

31, the current audio source is switched to the CD even if 11. In this case, the sotuid from the rear audio source is 

"CD/CHG" of the audio source selection buttons 24 is not delivered to the headphones 12 and 13 (FIG. 1). In such a 

pressed. Similarly, if a cassette tape is inserted into the state, the indication 44 is shown in the rear display part 29. 
opening 32, the current audio source is switched to the no. 6 shows an example of a structure of the control 
cassette tape even if "TAPE" of the audio source selections so switcn 23. As described above, the control switch 23 

24 is not pressed. includes a function of switching between the front control 

For example, it is assumed that the FM radio is currently and the rear control. The control switch 23 also includes a 

selected as the front audio source and the system is in the function of switching between the enabled state and the 

front control mode. If a CD is inserted into fhe opening 31, disabled state of the rear controller 3 and the remote con- 
the front audio source is switched from the radio to the CD, 65 troller 14. The former function is implemented by turning 

playing the CD. Similarly, it is assumed that the FM radio is fhe control switch 23 to the left or the right. The latter 

currently selected as the rear audio source and the system is function is implemented by pressing the control switch 23. 
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FIG. 6(a) shows a front view of the control switch 23. rear audio source. When the rear controller 3 and the remote 
PIG. 6(b) shows a section view of the control switch 23 controller 14 are disabled by the control switch 23 of the 
taken along the line G — G. FIG. 6(c) shows a section view head unit 2. the display 66 shows an indication 67 of "CTRL 
of the control switch 23 taken along the line H — H. When OFF." When the indication 67 is displayed, the rear con- 
the control switch 23 is not operated, an indication 51 5 trailer 3 is in the disabled state (however, as described 
provided at the center of the control switch 23 points to a above, except the screen adjusting function). Specifically, 
neutral position 52. When the control switch is turned even if the rear audio source selection buttons 62 and the 
clockwise by more titan a predetermined angle Ql from the rear audio source operating buttons 63 through 65 are 
neutral position 52, a self-returning volume 55 provided on pressed, a user cannot control the rear audio source. Even if 
a printed circuit board rotates, outputting a signal for select- to the remote controller 14 is used, a user cannot control the 
hig the rear control. A stopper (not shown) is provided in (he rear audio source. 

control switch 23 so as to prevent the switch 23 from being Thus, for example, when a small child sits in the rear seat, 
turned clockwise hy more than a predetermined angle 62 or when the driver does not want a rear user to operate the 
from the neutral position 52. rear controller 3 and the remote controller 14 just for fun, the 

Similarly, when the control switch 23 is turned counter- 15 driver places the rear controller 3 and the remote controller 
clockwise by more than the predetermined angle SI from the 14 j n the disabled state to prevent the rear user from 
neutral position 52 (which may be represented by 1-811 selecting and operating the rear audio source, 
wherein the minus sigu indicates that a direction to which g shows placement of buttons of the remote con- 

fine switch is turned .is opposite to the direction of ihs above trollcr 14. The remote controller 14 includes rear audio 
case), the self-returning volume 55 rotates, outputting a ia source selection buttons 71, rear audio source operating 
signal for selecting the front control mode. A stopper (not buttons 72 and 73. Operating buttons within a rectangular 
shown) is provided in the control switch 23 so as to prevent region 73 are used to operate the DVD player 4 (FIG. 1). 
the switch from being turned counterclockwise by more than 

the predetermined angle 92 from the neutral position 52 Connection Form of System 

(which may be represented by 1-821). 25 pj<-j 9 shows a connection form of components included 

A spring 54 is provided in the control switch 23. When a in the entertainment system according to one embodiment of 
user moves his/her hand off the control switch after the the invention. The head unit 2 comprises a controller 80. The 
switch is turned clockwise or counterclockwise, the switch controller 80 typically comprises a microprocessor (MPU), 
23 returns to a position in which the indication 51 points to a read-only memory (ROM) for storing control programs 
the neutral position 52 by the action of the spring 54. X> and control data, and a random-access memory (RAM) for 
On the other hand, as shown in FIGS. 6(b) and (c), every providing work areas for operation and for temporarily 
time the control switch 23 is pressed, a protruded portion 56 storing various data. An audio somes SI includes an AM/FM 
pushes the volume 55, issuing a signal for switching tuner 82, a cassette player 83, a CD player 84, and the DVD ■ 
between the enabled state and the disabled state. The amount player 4 that is connected via an external interface 85, as 
of displacement of the volume 55 in pressing the control 35 described above. 

switch 23 is shown by reference number 57. Tims, the For the sake of simplicity, other external devices are not 

control mode of the system is switched between the front shown in FIG. 9. However, as described ahove, an external 
control and the rear control by turning the control switch 23 device such as a video camera or a video game machine may 
to the left or the right by more than a predetermined angle, D e connected to the head unit 2 through the externa] terminal 
Every time the control switch 23 is pressed, operation states w lm j t 6 the DVD player 4 {PIG. 1). A specific external 
of the rear controller 3 and the remote controller 14 are interface for a CD changer may be provided in the head unit 
switched between the enabled state and the disabled state. 2 to connect the CD changer to the head unit 2 via the 
Rear Controller extemal toerface - 

FIG. 7 shows an operating panel 3 of the rear controller 45 The controller 80 is connected to the volume/power 
3. The rear controller 3 includes an infrared transceiver 61 . switch 21 (which may be referred to as a "volume switch" 
The rear controller 3 communicates with the wireless head- o: "power switch" in accordance with its function). The 
phone 13 (FIG. 1) through the infrared transceiver 61. Thus, controller 80 is also connected to the rear power switch 22, 
-a rear user can listen to sound without a burdensome cord control switch 23, audio source selection buttons 24, and 
extending from a headphone. 50 aydio source operating buttons 25. The controller 80 

The rear controller 3 further includes rear audio source rec " ives thr0U S h &ese switdles md buttous ' 

selection buttons 62 and rear audio source operating buttons A volume signal is received by the controller 80 throu gh 

63 through 65. The rear audio source selection buttons 62 are the volume switch 21, A volume control part 87 receives the 
used to select the rear audio source. Selectable audio sources volume signal from the controller 80. The volume control 
are the AM/FM radio, the CD player, the cassette tape 55 part 87 also receives an audio signal from the connected 
player, the DVD player and the AUX input, which are the front audio source. The volume control part 87 amplifies the 
same as the audio sources selectable on the head unit 2. The audio signal in accordance with the- volume signal and 
rear audio source operating buttons 63 through 65 are used outputs the amplified signal to the front and rear speakers 10 
to operate the selected rear audio source. A user uses me and 11 via amplifiers 89. 

buttons 63 to select a preset channel of the AM/FM radio, go A rear control part 88 receives an audio signal from the 
operate a menu of the DVD. and operate a cassette-tape and connected rear audio source and sends it to the wired 
a CD such as finding of the beginning of a song, rewinding headphone 12 and the rear controller 3. The rear controller 
and forwarding a cassette tape. A user uses the button 64 to 3 sends the received audio signal to the wireless headphone 
play or reverse a cassette tape. A user also uses the buttons 13 via infrared communications. The rear control part 88 
65 to select an item shown in a menu of a DVD. 65 receives a video signal from the connected rear audio source 

Hie rear controller 3 further comprises a display 66. The and sends it to the rear controller 3. The rear controller 3 
display 66 shows "the kind and operating state of the selected outputs the received video signal to the display device 5. 
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The froiit display part 28 and the rear display part 29 (FIG. tainment system 1 and the rear system are "on." The 

3) are connected to the controller 80. The front and rear controller SO turns on the front indicator 26 (FIG. 3), 

display parts 28 end 29 show operating states of the front inforroing a front user that the front control mode is cur- 

and rear audio sources, respectively, in accordance with rently selected. 

control signals from the controller 80. 5 It may he arbitrarily determined which audio source is 

A front audio source switch 91 is provided between the connected to the front audio source switch 91 when the 

audio source 81 and the volume control part 87. The switch entertainment system 1 enters the front control mode by 

91 selects the front audio source to be connected to the taming on the entertainment system 1 and the rear system, 

volume control part 87 in accordance with a control signal . In one example, the kind of the last selected audio source is 

from the controller 80. 10 stored in a memory before the entertainment system 1 is 

A rear audio source switch 92 is provided between the turned off. When the entertainment system 1 is turned on 

audio source 81 and the rear control part 88. The switch 92 again, the kind of the last selected audio source is read out 

selects the rear audio source to be connected to the rear so that the front audio source switch 91 selects it. 

control part 88 in accordance with a control signal from the It may be arbitrarily determined which audio source is 

controller 80. 15 connected to the rear audio source switch 92 when the 

A speaker switch 93 is provided between the volume entertainment system 1 enters the front control mode by 

control part 87 and the rear speakers 11. The switch 93 turning on the entertainment system 1 and the rear system, 

switches between connection and disconnection of the rear In one example, the kind of the last selected audio source is 

speakers 11 to and from the volume control part 87. stored in a memory before the rear system is turned off. In 

A rear control "switch 94 is "provided between the control- ~20 another example; the same audio source as the front audio " 

Jer 80 and the rear controller 3. The switch 94 switches source selected when the rear system is turned on is selected, 

between connection and disconnection of the controller 80 The selection of the rear audio source may be performed by 

to and from the rear controller 3. Hie controller 80 turns on the controller 80 or the rear controller 3. When the rear 

the switch 94 to place operation of the rear controller 3 and controller 3 selects the rear audio source, the controller 80 

the remote controller 14 in the enabled state. On the other 25 receives a control signal indicating the kind of the rear audio 

hand, the controller 80 turns off the switch 94 to place the source selected by the rear controller 3. The controller 80 

rear controller 3 and the remote controller 14 in the disabled sets the rear audio source switch 92 in accordance with the 

state. received control signal. 

Referring to FIGS. 9 through 13, various control of the If the controller 80 receives a signal through the audio 

entertainment system according to one embodiment of the 3C source selection buttons 24 after the entertainment system 1 

invention will be described. enters the front control mode, it sets the front audio source 

switch 91 in accordance with the received signal. If the 

Front Control and Rear Control controller 80 receives a signal through the audio source 

As described above, the control switch 23 switches operating buttons 25 after the entertainment system 1 enters 

between the front control in which operation on the head unit 3J me front contro] mod6j it sends the rece j ve d signal t0 the 
2 acts on the front audio source and the rear control in which conne cted front audio source via the front audio source 

operation on the head unit 2 acts on the rear audio source. switcll n Furthermore, me controller 80 receives a volume 



FIG. 10 shows a state transition diagram of the control s jg^i through the volume switch 21 and sends the signal to 

mode of the entertainment system 1. When the power switch ^ e volume control part 87. The volume control part 87 

21 is pressed to turn on the entertainment system 1 and the 40 adjusts the volume of sound from the front and rear speakers 

rear power switch 22 is turned on, the entertainment system 10 and 11 in accordance with the received volume signal. 

1 enters the front control mode. Thus, an audio signal from the front audio source is sent to 

If the control switch 23 is turned clockwise by more than the front and rear speakers 10 and 11. 

a predetermined angle when the entertainment system 1 is in if the rear audio source is switched by the audio source 

the front control mode, the control mode shifts to the rear 45 selection buttons 62 (FIG. 7) of the rear controller 3 or the 

control mode. aU( jj 0 source selection buttons 71 of the remote controller 14 

If the control switch 23 is turned counterclockwise by after the system enters the front control mode, a control 

more than a predetermined angle when the entertainment signal indicating the selected rear audio source is sent from 

system 1 is in the rear control mode, the control mode shifts the rear controller 3 to the controller 80. The controller 80 

to the front control mode. If the head unit 2 is not operated 50 sets the rear audio source switch 92 in accordance with the 

for a predetermined time period (for example, 10 seconds), received control signal. If the rear audio source is operated 

the control mode automatically shifts to the front control through the audio source operating buttons 63 through 65 of 

mode. the rear controller 3 or the audio source operating buttons 72 

If the rear power switch 22 is pressed when the enter- and 73 of the remote controller 14, a control, signal indicat- 

tainment system 1 is in the front or rear control mode, (he 55 ing the operation is sent from the rear controller 3 to the 

rear system is turned off. If the power switch 21 is pressed controller 80. The controller 80 sends the received control 

when the entertainment system 1 is hi the front or rear signal to the rear audio source via the rear audio source 

control mode, the entire entertainment system is turned off. switch 92. Thus, an audio signal from the rear audio source 

Thus, since the control mode of the system defaults to the is sent to the wired headphone 12 and wireless headphone 13 

front control mode, ease of operation for a front user is 60 via the rear control part 88. A video signal from the rear 

improved. audio source is sent to the display device 5 via the rear 

Referring to FIG. 9 again, operation in the front control control part 88. 

mode will be described. When the entertainment system 1 If a DVD is inserted into the DVD player 4 in the front 

and then the rear system are turned on, the controller 80 sets control mode, the controller 80 sets the rear audio source 

the front control flag to one to enter the front control mode, 65 switch 92 to select the externa] interface 85 coupled to the 

Hie front control flag is also set to one if the front control DVD player 4. Since the entertainment system 1 is in the 
mode is selected by the control switch 23 when the enter- front control mode, signal inputs through the audio source 
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selection buttons 24 and audio source operating buttons 25 time period. In this case, the process proceeds to step 108, 

act on the front audio source unless the control mode is in winch the rear control flag is set lo zero and the front 

switched to the rear control mode by the control switch 23. control flag is set to one, shifting from the rear control mode 

Alternatively, in response to insertion of a DVD into the to the front control mode. If the value of the rear control 

DVD player, the control mode may be switched to the rear 5 timer is not zero in step 107, the process exits the routine, 

control mode. Thus, the rear audio source can be controlled by the head 

Next, the rear control mode will be described If the unit provided in the front seat area. For example, when a 
control switch 23 is turned clockwise by more than a small child or a user who is unfamiliar with operating the 
predetermined angle when the entertainment system 1 is in system sits in the rear seat, a front user can assist the rear 
the front control mode, the controller 80 resets the front 10 user in operating the rear controller and the remote control- 
control flag and sets the rear control flag to shift to me rear ler. Since the driver who owns the vehicle is familiar with 
control mode. The controller 80 turns off the indicator 26 operating the system, the driver can operate the rear audio 
and turns on the indicator 27 of the head unit 2 to indicate source for a rear user who is unfamiliar with operating the 
that the entertainment system 1 is in the rear control mode. system. 

If the controller 80 receives a signal through the audio 15 ,. _ ,. „ _ , ,. , 

source selection buttons 24 of the head unit 2 after the Enabhng^sab hng Operabon of Rear. Controller and 

entertainment system 1 enters the rear control mode, the em0 e °f L r ° f 

controller 80 sets the rear audio source switch 92 in accor- As descnbed above operation of the rear controllers and 

dance with the received signal. If the controller 80 receives remote controller 14 is limited by pressing the control switch 

a signal through the audio source operating buttons 25 after 20 23 " F] «- " ^ * state transition diagram of the. rear 

the entertainment system 1 enters the rear control mode, the stroller 3- If he rear power switch 22 is pressed when the 

controller 80 sends me received signal to the rear audio rear s y_ stem 15 off > ***** Is ^ r f d on r A \ to * 

source via the rear audio source switch 92. Thus, even when tlme > the rea / poller 3 «*f s the !?? 10 W ^ 

the entertainment system 1 is in the rear connol mode, the °P e ff * ° f te ™* 15 enabled If the control 

rear audio source can be controlled by the head unit 2. 25 ™^Jll ^Z^J^LTJT^ 
n both the front and rear control modes, the speaker 



switch 93 is turned on/off by the controller 80 according to st f e \ the dlsabled ^ fe If the control switch 23 is pressed 

whether the front and rear audio sources are the same. In whefl *> e ^ar controller 3 is in the disabled state, the rear 

both the front and rear control modes, the rear control switch contro " er 3 sbjfe ?°m * e disabled . s ™ V° ±S 

94 is turned on/off by the controller 80 according to which 30 state - ^ eveT T tlme the conlro1 switch 23 15 P resscd > h <; 

of the enabled state or the disabled state is selected by the state of the rear controller 3 is sw,tched between the enabled 

control switch 23 . state ^ the daMed state ' 

As described above referring to FIG. 10, if there is no Alternatively, the last state (the enabled state or the 

operation on the head unit 2 for a predetermined time period disabled state) before the rear system is turned off may be 

after the entertainment system 1 enters the rear control 35 stored. When the rear system is tumed on agam.tlie state of 

mode, the system 1 automatically shifts to the front control ™ rear svstem mav retum t0 the slored state - 

mode. Referring to FIG. 11, a process for retiming to the Referring to FIG. 9, operation of switching between ihe 

front control mode performed by the controller 80 will be enabled state and the disabled state will be described. The 

described. The process is performed at a predetermined time entertainment system 1 is turned with the press of the power 

interval (for example, 100 milliseconds). 40 swheh 21. If the rear power switch 22 is pressed, the 

In step 101, it is determined whether a signal indicating controller 80 turns on the rear control switch 94 and sends 

that the rear control mode is selected by the control switch a control signal for turning on the rear system to the rear 

23 is received. If the signal is received, the rear control flag controller 3. As a result, the rear system is turned on. 
is set to one (102). The process proceeds to step 103, in Specifically, the rear controller 3, display device 5 and the 
which a rear control timer is activated. The rear control timer 45 external input terminal unit 6 are turned on. The rear 
is a count-down timer in which a predetermined time (for controller 3 sel ects the rear audio source and sends a control 
example, 10 seconds) is set. signal indicating the selected audio source to the controller 

If the 'signal is not received in step 101, the rear control 80 via ^ rear control switch 94. The controller 80 sets the 

flag is examined (104). If the value of the rear control flag rear aud io source switch 92 in accordance with the control 

is not one, it indicates that the current control mode is the 50 signal received from the rear controller 3. The controller 80 

front control mode. Therefore, the process exits the routine. displays a state of the rear audio source in the rear display 

If the value of the rear control flag is one in step 104, it part 29 of the head unit 2. As described above, it may be 

indicates that the current control mode is the rear control arbitrarily determined which audio source is selected when 

mo( j e the rear system is turned on. 

The process proceeds to step 105, in which it is deter- 55 When the rear system is turned on, the rear controller 3 

mined whether operation on the head unit 2 has been enters the enabled state. If any one of the rear audio source 

performed. For example, it is determined whether a signal selection buttons 62 and the rear audio source operating 

has been received through the audio source selection buttons buttons 63 through 65 (FIG. 7) provided on the rear con- 

24 or the audio source operating buttons 25. If (he signal has trailer 3 is operated, a signal input through the button is sent 
been received, the rear control timer is reactivated (106), » from the rear controller 3 to the controller 80 via the rear 
exiling the routine. If no signal has been received, it indi- control switch 94. The controller 80 sends the received 
cates that no operation has been performed on the head unit signal to the rear audio sot " 
2. switch92. Thus, operation oi 

The process proceeds to step 107, in which it is deter- rear audio source, 

mined whether the value of the rear control timer is zero. If 65 If the control switch 23 is pressed when the rear controller 



at no operation for the rear audio source has 3 is in the enabled state, the controller 80 sends a control 
been performed on the head unit 2 for the prefetemiined signal for Morming the rear controller 3 that the disabled 
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state is selected. The controller 80 then turns off the rear is selected as the rear audio source by the audio source 
control switch 94. As a result, the rear controller 3 enters the selection buttons 62 and 71 of the rear controller 3 and the 
disabled state. The controller 80 displays the indication 43 remote controller 14 when the front and rear audio sources 
(FIG. 3) in the rear display 29 of the head unit 2, indicating are the same in the 4-speaker state, the rear audio source 
that operation of the rear system is disabled. When the rear 5 becomes different from the front audio source. In these 
controller 3 receives the control signal indicating that the cases, the speaker state shifts to the 2-speaker state in 
disabled state is selected, it displays the indication 67 of response to the press the audio source selection button. 
"CTRL OFF" in the display 66 (FIG. 7) of the rear controller On the other hand, if the front and rear audio sources 
3. become the same with file press of one of the audio source 

When the rear controller is in the disabled state, commu- 10 selection buttons of the head unit 2, rear controller 3 or 
nication between the controller 80 and the rear controller 3 remote controller 14 when the system is in the 2-speaker 
is disconnected. Therefore, the controller 80 cannot receive state, the two rear speakers 11 are connected to the front 
a control signal issued by the rear controller 3. Thus, audio source to shift to the 4-speaker state. If the rear power 
operation of the rear controller 3 is disabled. switch 22 is pressed to arm off the rear system when the 

Since the system can be switched so that only a front user is system is in the 2-speaker state, the system 1 shifts to the 
is authorized to control the rear audio source, misoperation 4-speaker state. 

and unintentional operation of the rear controller by a small Switching between the 4-speaker state and the 2-speaker 

child or a user who is unfamiliar with the system are state may be manually performed. In one example, if the rear 
prevented. power switch 22 continues to be pressed for a predetermined 

Ifthe control switch 23 is pressed when the rear controller 20 time period (for example, two seconds) when the system is 
is in the disabled state, the controller 80 turns on (he rear in the 4-speaker state, the system 1 shifts to the 2-speaker 
control switch 94 and sends a control signal for informing stale. If the rear power switch 22 continues to be pressed for 
the rear controller that the enabled state is selected. The the predetermined time period when the system is m the 
controller 80 clears the indication 43 from the rear display 2-speaker state, the system 1 shifts to the 4-speaker state. 
29. The rear controller 3 clears the indication 67 from the 25 In the manual switching, it is preferable that selecting the 
display 6fi. 4-speaker state is not allowed when the front and rear audio 

Alternatively, when the rear controller 3 enters the djs- sources are different. This is because interference occurs 
ahled state, an operation limitation flag indicating that no between sound from the front speakers 10 and sound from 
signal from the rear controller 3 is accepted may be set. If &e rear speakers 11 when the 4-speaker state is selected, 
the controller SO receives a signal from the rear controller 3 30 Referring to FIG. 9, operation of switching the speakers 
while the rear operation limitation flag is set, the signal is will be described. Whenthepower switch21 of the head unit 
disabled (or discarded). In this case, the rear control switch 2 is pressed, the entertainment system 1 is turned on. The 
94 may not be provided. When the rear controller 3 shifts to controller 80 connects the front audio source switch 91 to a 
the enabled state, the rear operation limitation flas mav be predetermined audio source. The controller 80 also turns on 
reset 35 speaker switch 93 to connect the rear speakers 11 to the front 

audio source. As described above, the predetermined audio 
Function of Switching Speakers source may be arbitrarily decided. Thus, sound from the 

A function of switching the speakers will be described. selected front audio source conies out of the front and rear 
FIG. 13 shows a stale transition diagram of the speakers. speakers 10 and 11. The controller 80 displays the kind and 
When the entertainment system lis turned on with the press 40 operating state of the selected audio source in the front 
of the power switch 21, the front and rear speakers 10 and display part 28. 

11 are connected to the front audio source, implementing a if the rear power switch 22 is pressed, the controller 80 
4-speaker state. In the 4-speaker state, sound from the front turns on the rear system and receives a control signal 
audio source comes out of both the front and rear speakers indicating a selected audio source from the rear controller 3. 
10 and 11. 45 As described above, selection of the rear audio source when 

If the rear system is turned on by the rear power switch 22 the rear system is turned on may be arbitrarily decided, 
and the rear audio source is the same as the front audio The controller 80 compares the rear audio source with the 
source, the 4-speaker state is maintained. front audio source. If the selected front and rear audio 

In this embodiment, ifthe rear power switch 22 is pressed sources are the same, the controller 80 connects the rear 
to turn on the rear system, sound from the rear audio source 50 audio source switch 92 to the front audio source without 
comes out of the headphones 12 and 13. That is, even in the turning off the speaker switch 93. Sound from the front 
4-speaker state, sound from the rear audio source comes out audio source comes out of the front and rear speakers 1 0 and 
of the headphones 12 and 13. Alternatively, in the 4-speaker 11. Sound from the rear audio source also comes out of the 
state, the system may be configured to prevent sound from . headphones 12 and 13. That is, the sound from the head- ■ 
coming out of the headphones 12 and 13. 55 phones 12 and 13 is Ihe same as the sound from the speakers 

If the rear system is turned on with the press of the rear 1 0 and 11 . The controller 80 display s the kind and operating 
power switch 22 in the 4-speaker state and the rear audio state of the rear audio source in the rear display part 29. In 
source is different from the front audio source, the two rear this case, the same operating state of the same audio source 
speakers 11 are disconnected, implementing a 2-speaker is displayed in the front and rear display parts 28 and 29. 
state in which only the two front speakers 10 are connected oo On the other hand, if the front and rear audio sources are 
to the front audio source. Sound from the rear audio source different, the controller SO turns off the speaker switch 93 
comes out of the headphones 12 and 13. and connects the rear audio source switch 92 to the rear 

If another audio source is selected as the front or rear • audio source. Thus, since the rear speakers 11 are discon- 
audio source by the audio source selection buttons 24 of the nected from the front audio source, the sound from the front 
head unit 2 when the front and rear audio sources are the 65 audio source comes out of only the front speakers 10. Sound 
same in the 4-speaker state, the front audio source becomes from the rear audio source comes out of the headphones 12 
different from the rear audio source. If another audio source and 13. The controller 80 displays the kind and operating 
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State of the rear audio source in the rear display part 29. The 
controller 80 also displays the indication 44 (see FIG. 3) 
indicating that the rear speakers 11 are "off' in the rear 
display part 29 of the head unit 2. 

The comparison of the front audio source and the rear : 
audio source is performed every time the front audio source 
or the rear audio source is switched. Specifically, the com- 
parison is performed whenever any one of the audio source 
selection buttons 24 of the head unit 2, the audio source 
selection buttons 62 of the rear controller 3, and the audio i 
source selection buttons 71 of the remote controller 14 is 
operated. In response to insertion of a medium such as a CD, 
cassette tape, or DVD into the player, or in response to 
ejection of the medium, the switching of the from audio 
source and/or the rear audio source may occur. The com- 1 
parison is also performed in such a case. The controller turns 
on or off the speaker switch 93 in accordance with the result 
of the comparison. 

Thus, since the speakers arc automatically switched 



3. The entertainment system of claim 1, wherein the 
controller further selects the front control when the enter- 
tainment system is turned on. 

4. The entertainment system of claim 1, wherein the head 
unit further comprises an indicator for indicating which of 
the front control or the rear control is selected. 

5. The entertainment system of claim 1, wherein a rear 
control switch is provided between the hea d unit and the rear 
controller, 

wherein the rear control switch is turned on to connect 
between the head unit and the rear controller if the 
enabled state is selected by the enabling switch, 

wherein the rear control switch is turned off to disconnect 
between the head unit and the rear controller if the 
disabled state is selected by the enabling switch. 

6. The entertainment system of claim 1, wherein the 
controller further disables a signal issued by the rear con- 
troller if the disabled State is selected by the enabling switch. 

7. The entertainment system of claim 1, wherein the 



according to the selection of the front and rear audio sources, 20 enabling switch is integrated with the control switch. 

8. The entertainment system of claim 1, wherein the 
switching between the front control and the rear control is 
implemented by turning the control switch to the left or the 
right, 

wherein the switching between the enabled state and the 
disabled state is implemented by pressing the control 
switch. 

9. The entertainment system of claim 1, wherein the head 
' :es a rear power switch for turning on a 



a user can enjoy a comfortable audio environment. When the 
front and rear audio sources are the same, the 4-speaker state 
is automatically implemented. Occupants in the vehicle 
listen to a more realistic sound. When the front and rear 
audio sources are different, the 2-speaker state is automati- 2 
cally implemented, preventing interference between sound 
from the front audio source and sound from the rear audio 



What is claimed is: 30 
1. An entertainment system mounted on a vehicle, the 
system comprising: 

a plurality of audio sources; and 

a head unit provided in a front seat area of the vehicle, 
a rear controller provided in a rear seat area of the vehicle, 35 
wherein the head unit comprises: 
a control switch for switching between front control and 
rear control, 

at least one audio source control button shared between ^ 
the front control and the rear control, the audio source 
control button enabling a user to select one of the 
plurality of audio sources and operate the selected 
audio source; 

a controller for causing a user operation on the audio 4J 
source control button to be reflected in a front audio 
source played in the front seat area independently from 
a rear audio source when the front control is selected by 
the control switch and to be reflected in the rear audio 
source played in a rear seat area of the vehicle mde- 5Q 
pendently from the front audio source when the rear 
control is selected by the control switch; and 

an enabling switch for switching between an enabled state 
in which user operation on the rear controller is enabled 
and a disabled state in which user operation on the rear ss 
controller is disabled, 

wherein the rear controller comprises a rear audio source 
control button for enabling a user to select the rear 
audio source from the plurality of audio sources and 
operate the selected rear audio source if the rear con- go 
trailer is in the enabled state. 

2. The entertainment system of claim 1, 

wherein the audio source control button includes at least 
one audio selection button for enabling a user to select 
one of the plurality of audio sources and at least one 65 
audio operating button for enabling a user to operate 
the selected audio source. 



1 0 . The entertainment system of claim 1, wherein the rear 
controller is turned off if the entertainment is turned off by 
a main switch provided on the head unit 

11. The entertainment system of claim 1, wherein the head 
unit further comprises a twin display including a front 
display part and a rear display part, 

wherein the front display part shows an operating state of 
the front audio source and the rear display part shows 
an operating state of the rear audio source, wherein an 
indication showing the disabled state is displayed in the 
rear display part if the disabled state is selected by the 
enabling switch. 

12. An entertainment system mounted on a vehicle, the 
system comprising: 

a plurality of audio sources; 

a head unit provided in a front seat area of the vehicle; and 
returning means for switching from the rear control to the 
front control if the head unit is not operated for a 
predetermined period after the rear control is selected 
by the control switch, 
wherein the head unit comprises a control switch for 

switching between front control and rear control, 
wherein, in the front control, the head unit selects a front 
audio source to be played in the front seat area from the 
plurality of audio sources and controls the selected 
front audio source, 
wherein, in the rear control, the head unit selects a rear 
audio source to be played in a rear seat area of the 
vehicle from the plurality of audio sources and controls 
the selected rear audio source. 

13. An entertainment system mounted on a vehicle, the 
system comprising: 

a plurality of audio sources; and 
a head unit provided in a front seat area of the vehicle, 
wherein the head unit comprises a control switch for 
switching between front control and rear control; 
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wherein, in the front control, the head unit selects a front 
audio source to be played in the front seat area from the 
plurality of audio sources and controls the selected 
front audio source, 

wherein, hi the rear control, the head unit selects a rear 5 
audio source to be played in a rear seat area of the 
vehicle from the plurality of audio sources and controls 
the selected rear audio source, 

wherein the front control is selected by turning the control 
switch to one of the left and the right by more than a 10 
predetermined angle from a neutral position, 

wherein the rear control is selected by turning the control 
switch to the other of the left and the right by more than 
a predetermined angle from the neutral position, 
wherein the control switch is structured to return to the 15 
neutral position if a user's hand is moved off the control 
switch after the control switch is turned to the left or the 
right. 

14. An entertainment system mounted on a vehicle, the 
system comprising: 20 

a plurality of audio sources; and 
a head unit provided in a front seat area of the vehicle, 
wherein the head unit comprises a control switch for 

switching between front control and rear control, 
wherein, in the front control, the head unit selects a front 25 

audio source to be played in the front seat area from the 

plurality of audio sources and controls the selected 

front audio source, 
wherein, in the rear control, the head unit selects a rear 

audio source to be played in a rear seat area of the 30 

vehicle from the plural ity of audio sources and controls 

the selected rear audio source, 
wherein the head unit further comprises a twin display 

including a front display part and a rear display part, 
wherein the front display part shows an operating state of 35 

the front audio source and the rear display part shows 

an operating state of the rear audio source. 

15. An entertainment system mounted on a vehicle, the 
entertainment system comprising: 

a plurality of audio sources; 40 
at least one front speaker provided in a front seat area of 
the vehicle; 

at least one rear speaker provided in a rear seat area of the 
vehicle; 

a headphone provided in the rear seat area; 45 
a head unit provided in the front seat area, the head unit 
comprising a first audio source control button for selecting 
a front audio source connected to the rear speaker and the 
front speaker from the plurality of audio sources; 

a rear controller provided in the rear seat area, the rear 50 
controller comprising a second audio source control 
button for selecting a rear audio source connected to the 
headphone from the plurality of audio sources, 
wherein the head unit further comprises: 
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a front audio source switch for switching the front audio 
source in accordance with operation on the first audio source 
control button; 

a rear audio source switch for switching the rear audio 
source in accordance with operation on the second 
audio source control button; and 
a controller for comparing the front audio source and rear 
audio source each time the front audio source or the 
rear audio source is switched, the controller connecting 
the rear speaker to the front audio source so that sound 
comes out of the rear speaker and front speaker if the 
rear controller is on and the selected rear audio source 
is the same as the selected front audio source, and the 
controller disconnecting the rear speaker from the front 
audio source so that sound does not come out of the rear 
speaker if the rear controller is on and the selected rear 
audio source is different from the selected front audio 
source. 

16. The entertainment system of claim IS, further com- 
prising: 

a speaker switch provided between the rear speaker and 

the front audio source; 
wherein the controller switches the speaker switch 
between on and off to switch between connection and 
disconnection of the rear speaker to and from the front- 
audio source. 

17. The entertainment system of claim 15, wherein the 
rear speaker is connected to the selected front audio source 
when the rear controller is off. 

18. The entertainment system of claim 15, wherein sound 
from the rear audio source comes out of the headphone if the 
rear controller is turned on. 

19. The entertainment system of claim 15, wherein the 
head unit further comprises a rear display part for showing 
an operating state of the rear audio source, 

wherein the rear display part shows an indication showing 
the disconnection of the rear speaker if the rear speaker 
is disconnected from the front audio source. 

20. The entertainment system of claim 15, the front audio 
source or the rear audio source is switched if a medium for 
one of the plurality of audio sources is inserted into a player 
corresponding to the audio source, or if the medium is 
ejected from the player. 

21. The entertainment system of claim 15, further com- 
prising a manual speaker switch for manually switching 
between connection and disconnection between the front 
audio source and the rear speaker. 

22. The entertainment system of claim 21, wherein the 
head unit further comprises a rear power switch for turning 
on the rear controller, 

wherein the manual speaker switch is integrated with the 
rear power switch. 



